Identification of two 14q32 deletions involving DICER1 associated with the development of DICER1-related tumors.
DICER1 encodes an RNase III endonuclease protein that regulates the production of small non-coding RNAs. Germline mutations in DICER1 are associated with an autosomal dominant hereditary cancer predisposition syndrome that confers an increased risk for the development of several rare childhood and adult-onset tumors, the most frequent of which include pleuropulmonary blastoma, ovarian sex cord-stromal tumors, cystic nephroma, and thyroid gland neoplasia. The majority of reported germline DICER1 mutations are truncating sequence-level alterations, suggesting that a loss-of-function type mechanism drives tumor formation in DICER1 syndrome. However, reports of patients with germline DICER1 whole gene deletions are limited, and thus far, only two have reported an association with tumor development. Here we report the clinical findings of three patients from two unrelated families with 14q32 deletions that encompass the DICER1 locus. The deletion identified in Family I is 1.4 Mb and was initially identified in a 6-year-old male referred for developmental delay, hypotonia, macrocephaly, obesity, and behavioral problems. Subsequent testing revealed that this deletion was inherited from his mother, who had a clinical history that included bilateral multinodular goiter and papillary thyroid carcinoma. The second deletion is 5.0 Mb and was identified in a 15-year-old female who presented with autism, coarse facial features, Sertoli-Leydig cell tumor, and Wilms' tumor. These findings provide additional supportive evidence that germline deletion of DICER1 confers an increased risk for DICER1-related tumor development, and provide new insight into the clinical significance of deletions involving the 14q32 region.